Abstract. ADDIE is a software environment that aims to provide an intuitive graphical user interface for executing, managing, and visualizing total scattering neutron powder diffraction data. ADDIE is the current data reduction software being developed and used at the Nanoscale-Ordered Materials Diffractometer (NOMAD )[1], a time-of-flight powder diffractometer at the Spallation Neutron Source (SNS) at Oak Ridge National Laboratory. In ADDIE, the user is provided with a workflow that begins with selection of standard, normalization, and background datasets for sample data corrections. Options are available to perform inelastic (Placzek), absorption, and multiple scattering data corrections. After initial data reduction of individual runs, the user can analyze datasets and perform summing of selected runs to provide datasets of better statistical significance. From the summed spectrum, the user can visualize the by-bank Bragg peak data to determine the average structure of materials while simultaneously visualizing the S(Q) and G(r) data. Finally, the user can output the optimized spectra to different file formats that feed into multiple data modelling programs.
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One of the major goals of ADDIE is to deliver an accessible, simultaneous view of Bragg data, the total scattering structure factor S(Q), and the pair distribution function G(r) for data analysis. Another major goal is ease of optimization of the Fourier transform from S(Q) to G(r) via pre-defined filter functions and adjustable limits on Qmin and Qmax. A Python interface is integrated into the visualization window with the Mantid framework [2] to provide the ability for user-defined extensions and manipulations of the datasets. The current development of ADDIE is directed towards the ability to access metadata of datasets from multiple databases at the SNS; filtering neutron events by certain sample conditions to aid in in-situ experiments; provide input files for other data reduction software for benchmarking and comparison; and increase the portfolio of output formats to support different data modelling software.
Overall, ADDIE aims to deliver an optimal user experience, increase the connectivity between data reduction and modelling software, and to optimize the data analysis process in neutron diffraction experiments.
